Hebei Plain is located in the north of Huabei Plain and it is one of the regions where the demand of water resource exceeds the supply of that greatly in current China. Because the region is short of surface water, the groundwater becomes the main supply resources. With the developing of social economy and the increasing of the population, the demand of water resource is increasing continuously. The exploitation of the groundwater exceeds the limitation of that. This paper studies the sustainable utilization of the groundwater resources in Hebei Plain by the methods such as Grey System, time series and NN. The results showed that the groundwater resources would decrease in future, and the depth of the groundwater would deepen more. The groundwater table in Shijiazhuang and Cangzhou city would decrease below sea level 30 meters by 2020.
Introduction
Hebei Plain is located in the north of Huabei Plain, the local mean annual precipitation is 529.4 mm and the water resources per capita is 261 m 3 (1/8 of the average value of the National), and it is one of the regions which facing the most contradiction between the need and supply of water resources. Because the surface water is lack, the underground water is the supply water resources of Hebei plain. With the developing of social economy and the increasing of the population, the demand of water resource is increasing continuously. The groundwater was exploited greatly since 70 th last century. The area of over lift and extreme over lift region of superficial groundwater is 33026km 2 and 1717 km  2 respectively, and  the area of over lift and extreme over lift region of deep groundwater is 12011 km  2 and 31216 km   2 respectively by 2003. This situation resulted in the following two consequences: (1) the local water bearing layer of piedmont is drainage; (2) the groundwater height in the central and east plain falling down greatly, which resulted in the environment geology problems such as ground setting and seawater encroachment furthermore, these problems generate a lot of economic lost to the local government [1, 2] . This paper studies on the sustainable utilization of groundwater resources by the combination method of Gray System, Time serial and NN, which is important to the government and people.
Method and Factor Choosing

Method
The method of this study is a multilayer predicting method based on the GM (1, 1) model [3, 4] . The model was accepted when the precision reach a threshold value, then the time series analysis was introduced to enhance the prediction precision of the objective variable [4] . The origin data series conclude the part of tendency and part of random. The GM (1, 1) model was used to separate the tendency part from the origin data, and the ARIMA time series was used to build the new model on the residual error of the tendency part of the data. If the precision could satisfy the criteria, stop and predicting. If the precision could not satisfy the criteria, the BP Neural Net was introduced to further treatment [5, 6] .
(1) GM (1, 1) model was used to separate the tendency component and got the modeling series {xC(t)}; if the model precision satisfy the criteria, stop and use this model to predicting; if not, go to step (2);
(2) The primary residual error series was got by the origin series {x(0)(t)} minus the modeling series {xC(t)}. According to the character of the primary residual error, the random component was modeled by the time series model, and got the modeling series {Yt}; (3) the predicting model X(t) was the combination of the two model:
If the model precision satisfies the criteria, stop and use this model to predicting; if not, go to step (4); (4) X(t) was the input of the BP neural net model and take part in the integral prediction with other factors.
Factor choosing
The balance equation of supply and drainage of the groundwater in a certain time-interval is [7] [8] [9] : Quantity Stock Quantity Drainage Total Quantity Supply Total (2) According to the equation (2), we choose the precipitation, groundwater resources quantity, groundwater embedded depth and groundwater table as the factors to predict the water resources in future 20 years.
Results Analysis
Prediction of the groundwater resources quantity
Because the precision of combination model of grey prediction and time series could not reach the criteria, we use the BP neural net to predict the groundwater resources quantity. The prediction of the groundwater resources (mineralization degree less than 1g/L) ( Fig.1) showed that, the quantity would decline fluctuant since 2000, and reach a minimum value in 2011, and then would increase lightly. The groundwater resources would be 30 * 10 The prediction of the groundwater resources (mineralization degree less than 2g/L) (Fig.2) showed that, the quantity would decline fluctuant since 2000, and reach a minimum value in 2015, and then would increase lightly. The groundwater resources would be 40 * 10 The main influent source of groundwater is from the infiltration of the precipitation; therefore, study on the precipitation infiltration is an important aspect of the sustainable utilization of water resource. We predicted the infiltration influent quantity the part that mineral degree < 1g/L from 2000 to 2020 by Grey Model based on their current value since 1980. The results showed that, the infiltration influent quantity would decrease fluctuant. The value is 18 * 10 8 m 3 by 2000 and would decrease to 10 9 m 3 by 2010; it would reach the minimum value of 5 * 10 8 m 3 by 2015, then increase to 7 * 10 8 m 3 by 2020 (Fig.3) . From Figure 4 , we can see that like the part which mineral degree < 1 g/L, the infiltration influent quantity the part which mineral degree < 2 g/L would decrease too. The value is 57 * 10 8 m 3 by 2001 and would decrease to 55 * 10 8 m 3 by 2011, then to 28 * 10 8 m 3 by 2020. The results showed that wherever the mineral degree low or high, the infiltration influent quantity of the groundwater would decrease greatly and totally, which would result in the decrease of the groundwater directly.
Prediction of the groundwater depth
We predicted the groundwater embedded depth by Grey Model based on their past value since 1986. The result showed that the embedded depth would increase in the future 20 years. The average embedded depth would be 20m below the surface by 2010 and be 28 m by 2020. (Fig.6 (B) ). The lowest point is under sea table 30 meter. Because the groundwater is the main water source sustaining the development of the social and economic of Hebei plain, in case the groundwater could not get the natural supply, these would bring a great trouble to the sustainable development of the area.
Fig 5 Prediction of average groundwater depth
Prediction of the groundwater table
Totally, the increasing population and the quick development of the agriculture and industry economic would need more water supplies, but the groundwater in Hebei plain could not satisfy these increasing need in future 10 years. These would hindrance the sustainable development of this area. How to solve the contradiction is the main task of current work of Hebei province.
Conclusion
From the study results, we would draw these conclusions: (1) The combination method of Grey Model, Time serial and NN is fit for the prediction of the groundwater resource in Hebei plain, and the predicted results is agree with the actual situation. (2) The infiltration influent quantity of the groundwater was predicted decreasing greatly and totally, which would result in the decrease of the groundwater directly. 
